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Abstract 

The moment expressions for the boson resonances X with spin-parity Jx^^ — 0"*"^, 1 '", 
1++, and 2++ possibly produced in the process J/il) pX, X — > 6i(1235)7r, bi ujtt are 
given in terms of the generalized moment analysis method. The resonance with jI^*^ = 1-+ 
can be distinguished from other resonances by means of these moments except for some rather 
special cases. The suggestion that the search for the hybrid with I^{J^'~"') = 1^(1 ^) can 
be performed in the decay channel J/ 4' — pujmr at upgraded BEPC/BES is presented. 
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I. Introduction 

Apart from the ordinary qq mesons, the new hadronic states such as glueballs (gg/ggg), 
hybrids (qqg) and four-quark states (qqqq) also exist according to the predictions of QCD. 
Discovery and confirmation of any one of these new hadronic states would be the strong support 
to the QCD theory. Therefore, the search for and identifying these new hadronic states is a very 
excited and attractive research subject both theoretically and experimentally. 

These new hadronic states can have the same quantum number J^'-' as the ordinary qq 
mesons, what's more, they can also have the exotic quantum number J^'-^ which are not al- 
lowed in the quark model such as 1 '", and thus they can not mix with the ordinary mesons. 
Experimentally, GAMS collaboration ||, E179 collaboration at KEK |], VES group ||, E852 
collaboration at BNL Q and Crystal Barrel |^ all claimed that the evidence for the exotic state 
with J^^ = 1-+ was observed. The observed pvr, rjir and rj'ir couplings of this state qualita- 
tively support the hypothesis that it is a hybrid meson, although other interpretations cannot 
be eliminated Q. 

In terms of the predictions of the lattice QCD, the lowest lying glueball with J^*^ = 1 ^ has 
a higher mass than J/'0 Q. Bag model calculations |Q predict that the lowest lying qqqq states 
do not carry exotic quantum numbers and form nonets carrying the same quantum numbers as 
qq nonets, and that most qqqq states can fall apart into two mesons and thus have a decay width 
in the order of their mass, which leads to that most qqqq states are expected to be essentially 
unconfined and will not be observed as resonance peaks with reasonably narrow widths. There- 
fore, the search for the gluballs and four-quark states with J^*^ = 1 ^ at BEPC/BES could 
be disappointing. However, lattice QCD predicts that the mass of the hybrid with J^^ = 1 ^ 
is 1.2 ~ 2.5 GeV In addition, the naive estimate of pQCD predicts that the J/ip hadronic 
decay processes are favorable to the production of hybrids. So, if the hybrids exist, the search 
for hybrid with J^'^ = 1"+ at BEPC/BES should be fairly hopeful. 

H. Yu and Q.X. Shen have already discussed the possibility of the search for the hybrid 
with J^^ = 1 ^ in the process J/tp ^ pX, X — > Tyvr (r/'vr, /jvr). For the decay modes of the 
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hybrid with l'^{J^'^) = 1~(1 according to the symmetrization selection rule [10, 11|, the 
r/TT, t/'tt modes are strongly suppressed (A possible mechanism to explain why the 1 state 
was observed in the above suppressed decay channels is planned for separated publication). 
The pvr mode is allowed, but this is a P-wave mode and thus the pn mode should not be a 
dominant decay mode. The dominant decay mode should be the 6i(1235)-7r Therefore, the 
probability of discovering the hybrid with J^^ = 1 ^ in the process J /if) ^ pX, X biir, in 
principle, should be higher than that in the process J/ip ^ pX, X — > r/7r (t/'tt, pvr). Also, since 
the dominant decay mode of bi is ljtt, compared to the study on the two-step two-body decay 
process of J/ip in Ref. |^], the study on the three-step two-body decay process J/ip ^ pX, 
X biTT, bi — > UTT perhaps could present more information to the experimentists. In this work, 
we shall consider the process J/tp ^ pX, X — > ^ivr, 6i — > lott. 

This work is organized as follows. In Sect. II, we give the moment expressions for the 
resonances X with the above spin-parity in the process J/ip ^ pX, X biir, bi lott in terms 
of the generalized moment analysis method 12, 13|. , and in Sect. Ill, we discuss how to 



identify the resonances X with different spin-parity. Our conclusion is reached in Sect. IV. 

II. Moment analysis 

We consider the process 

e+ e" ^ J/ip p + X, X ^ bi + TT, bi ^ CO + t:. (1) 
The S matrix element of the process (1) can be written as 

{PXp^x^T^T^lS - l|e+e~,) oc {ipXj\T\e:^ e~,) {px^XxjTilil^Xj) {biXt^T^\T2\Xxx) (uJx^irlTslbix,^) , (2) 
where 

{iPxj\T\ete;,) oc efr{pj)vr{P+)rur'{p-); (3) 
ipxXx^lnli^Xj) oc Ai-,^Dl*^^x,-xAO,0„0); (4) 

(&iA,,vr|r2|x,,) oci?/-z)3[-;,^^(</<i,0i,-</<O; (5) 



{u;x^7r\T,\b,x,J oc CxM:^,xJh,02, -h); (6) 

And Aj, Ap, Ax, A^^ and A^^ are the helicities of J/tp, p, X, bi and uj, respectively; r and r' are 
the polarization indexes of the positron and electron, respectively; pj, p+, are the momenta 
of J/V', positron and electron in the cm. system of e^e~, respectively; Aj^^ B'^^ and are 
the helicity amplitudes of the processed J/tp ^ pX, X — > bin and bi — > lott, respectively; 6p is 
the polar angle in the cm. system of e+e^ in which z axis is chosen to be along the direction of 
the incident positron and the vector meson p lies in x — z plane; {9i, (pi) describes the direction 
of the momentum of bi in the rest frame of X where the zi axis is chosen to be along the 
direction of the momentum of X in the cm. system of e'^e"; Similarly, (02,02) described the 
direction of the momentum of the vector mesons uj in the rest frame of bi where the Z2 axis is 
along the momentum of bi in the rest frame of X; The function D'^ „ is the (2J + l)-dimensional 
representation of the rotation group. Owing to the parity conservation for the process (1), these 



helicity amplitudes satisfy the following symmetry relations |14]: 



C-A. =Ca., (7) 



where Px is the parity of X. 

The angular distribution for the process (1) is 

W {Op, 91,^1,02, ^2) « 



E E E E ^A,,,A:,A,^;,A,A,^^,l^<^i3,^rc..a 

■'^J'Kj ^x,^'x AftiiA'j,^ Ap,At^ 

xl)i*,A,-Ax(O,0p,O)I?l,,,^_,^(O,0,.O) 

xI)i;,,^(c/>2,02, -02)1)1^^ (02,02, -02), (8) 

where the density matrix elements -^Aj.a'^ is 

^A.„AS ^\T.^'^\j\T\ete-.){iPx'^\T\ete-,)* oc 2\p+\Hx^^x,^5x,„±i. (9) 



The moments for the process (1) can be defined by 

M{j,L,M,£,m) = 

J dOp suiOpdOi sin 9id4>id92 sin 02d(f)2W{9p, 9i,(f)i,02, ^2) 

xDi^_^{o, Op, o)Di,^^{4>i,eu -4>i)Dl^^{ct^2,e2, -4>2). (lo) 

Eq. (10) can be reduced to 

M(j, L, M, ^, m) oc 

y y y k^'x k^^I' Bi^^Bircx ex 

Aj=±l AjfjA^ Ai,j ,AJ^^ Ap,Aa; 

x(lAjjO|lAj)(l(Ap - A^)j(-M)|l(Ap - Ax)) 
x(JxA'xi^M|JxAx)(JxA;^Lm|JxA6i) 

x(lA'(,/m|lAbi)(lA^^O|lA^), (11) 

where {jimij2m2\j3m3) is Clebsch-Gordan coefficients. 

In the process X — > biir, if we restrict £f < 1, where ^/ is the relative orbital angular 
momentum between 61 and tt, the quantum number l'^{J^^'~^) of X allowed by the parity- 
isospin conservation law in the process (1) are 1~(1~+), 1~(0'^"'"), 1~(1++), and 1~(2"'""'"). For 
the resonances X with J^*^ = 0"*"+, 1 ^, 1"*"^, and 2+"'", the nonzero moment expressions 
derived from Eq. (11) are shown in Appendix A, B, C, and D. 

There are four, twenty-one, sixteen, and thirty-one nonzero moment expressions for J^^ = 

0'^'^, 1 ^, 1^^, and 2++, respectively. In the following section, we shall discuss how to identify 

P c 

the X with the above . 

III. Discussion 

Since the helicity amplitudes |Cop and |Cip are independent of the spin-parity of the reso- 
nance X, we find that if |Cop 7^ IC'ip the moment expressions have the following characteristics: 
For Jx^^ = 0+''", the moments is always equal to zero in the case L > or M > or m > 0; 
For Jx^^ = 1"'"'', the nonzero moments with L = 0, 1, 2, M = 0, 1, 2 and m = 0, 2 exist but the 
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moments are zero in the case m = 1; For Jx^'^ = 1 '", the nonzero moments with L = 0, 1,2, 
M = 0, 1, 2 and m = 0,2 exist, the nonzero moments with m = 1 also exist; For Jp^^ = 2++, 
apart from the nonzero moments with L = 0, 1, 2, M = 0, 1, 2 and m = 0, 1, 2, the nonzero 
moments with L = 3, 4 exist. Therefore, from these characteristics, we can easily identify the 
resonances X with Jx^^= 0++, 1 ^, I"*"*" and 2++ experimentally. 

However, if |Cop = |Cip, some of the preceding characteristics disappear, which leads to that 
the situations in the case |Cop = |Cip are more complex than those in the case |Cop ^ 
We will turn to the special case |Cop = |CiP below. 

(A) |Co|2 = l^ip / \Bl\^ and 3\Bi\^ / 4|52|2 

In this case, only for Jx^'^ = 2++, there are four nonzero moments with L = 4, so the 
resonance with J^^^ = 2++ can be distinguished from other resonances. Then, for J^^*^ = 0++, 
there are only two nonzero moments with L = 0, and for Jx = 1, there are four nonzero 
moments with L = 2, in addition to two nonzero moments with L = 0, hence the resonance with 
Jx = can also be distinguished from that with Jx = 1. Finally, to distinguish the resonance 
with Jx^*^ = 1 from that with = 1^^, we consider the following moment expression 
H = iM(OOOOO) - |M(02000) - |M(20000) + f M(22000) and find that the H satisfies 



H(x i 



^^^^ 

-¥(l^nsiP-2m,p|B'p-2|/lJ„p|B;|2)|Cip, (Jp^ = l-+). 



Using Eq. (12), we can still distinguish the resonance X with Jx^*^ = 1 + from that with 

(B) |Co|2 = |i?i|2 / |i?i|2 and 3\Bi\^ = 4\Bf\^ 

In this case, compared to the case (A), the numbers of the nonzero moments for Jx^*^ = 0"'""'", 
1~+ and 1++ remain unchange, but for Jx^*^ = 2++, the moments with L = 4 disappear. There 
are still only two nonzero moments with L = for Jx^*^ = 0"^"*" and six nonzero moments with 
L = 0, 2 not only for Jx = 1 but also for Jx = 2. In this case, owing to Eq. (12) remains 
unchange and 

H oc -§\Al,\'\B!f\C,\' < (J|-^ = 2++), (13) 



the crucial point is to distinguish the resonance with J^"^*" = 1 + from that with Jx^'" = 2++. 
We also find Hi = iM(02000) - |M(22000) satisfies 

mio? + \A'nm!m\' > o, (^-^ = 2++), 

Hicci li^i^pi^ipic-^px)^ ^jP^c^-^++^^ (14) 

So, if it is determined experimentally that i7 > or i^i < 0, from Eq.(12)~(14), the J^^*^ 
of X must be 1 '". However, if < or Hi > 0, we can not distinguish the resonance with 
J^"^ = 2++ from that with J^""^ = 1"+. 
(C) |Cop = |Ci|2 and \B'o? = l^iT 

In this case, there are only two nonzero moments with L = M = i = m = both for 
Jx^'~^ = 0"'""'" and Jx^'^ = 1 '", there are two nonzero moments with L = and four nonzero 
moments with L = 2 for J^-^ = 1"'"''", and there are two nonzero moments with L = and 
at least four nonzero moments with L = 2 for Jx^^ = 2++. Therefore, the resonances with 
Jx^'" = l"*"*" and 2++ can be distinguished from the resonance with J^"^*" = 0"'""'" ( or 1 
). But it is almost impossible to distinguish the resonance with Jx^^ = 1 ^ from that with 
Jx^^ = 0"^"^ except in the radiative J/'il) decay process. Because for the radiative J/il) decay 
process e"*" + e~ — > J/'^ — >■ 7X, X —> biir, bi —>■ lott, Aqq = Aqi = Aqq = Aqi, we find 



M(OOOOO) - 10M(20000) oc < 



0, (J^-^ = 0++), 

(15) 

108K|2|Sip|Cip, (j|-^ = l-+). 



Obviously, using Eq. (15) we can distinguish the 0+"*' state from the l""*" state in the radiative 
J/ip decay process. 

Prom the above discussions, we get that if |Cop 7^ IC'iP we can easily identify the resonances 
X with Jx^^= 0++, 1-+, 1++ and 2++, but if |Cop = |Cip and \Bl\'^ = ( or |Cop = |Cip 
and 3|i?Qp = 4|i?^|^ ), the identification of the resonances X with J^^'"=l^+ and 0++ ( or 2++ 
) is very difficult. However, we also want to note the following two points: 1) Since the ratio 
of the helicity amplitudes for the process 6i(1235) — unr, \Co\ and \Ci\, can be measured 
experimentally in other process such as J/tp ^ biir, bi — > lott. The measurement of the ratio 



of I Co I and \Ci\ can be first performed in order to confirm whether |Cop is equal to |Cip or 
not; 2) Even though |Cop = |Cip, one could expect that the probability of the simultaneous 

appearance of |Co|2 = |Ci|2 and [B^l"^ = ( or \Co\'^ = and 3|5^|2 = 4|S2|2 ) would 

be fairly small. 

It is worth pointing out that the above moment expressions and the discussions are also valid 

for the process J/i/j ^ 'jX, X — > biir, bi — > wvr provided Aqq = Aq^ = tIqq = ^q;^ = A^q = 
< = 0. 

IV. Conclusion 

The twenty-one nonzero moment expressions for J^^*^ = 1 show the possibility of the 
resonance X with Jx^'" = 1 produced in the process (1) exists. At the same time, we 
can easily distinguish it from other resonances except for some rather special cases. Therefore, 
generally speaking, if the 50 million J/i/; events in the upgraded BEPC/BES are obtained, the 
search for the hybrid with J^'-'' = 1~+ in the process J/ijj —>■ pX, X —> biir, 6i(1235) — lott is 
feasible. 

Appendix A: The nonzero moments for Jp^^ = 0+"^ 

M(OOOOO) oc 2(|A°ol' + 2|A?ol')|5ol'(|Co|' + 2\C,\^), 
M(00020) oc + 2|^?ol')|5ol'(|Co|' - \C,\% 

M(20000) oc -^(KP - \A%f)\B',f{\Cof + 2\C,\% 
M(20020) oc -|(|^goP - \A%\')K\\\Co\' - \C^\'). 

Appendix B: The nonzero moments for Jp^^ = 1""^ 

M(OOOOO) oc 2(|AioP + 2\Al,\^ + 2\AU^ + 2\A\,\^){\bI\^ + 2\BI\^){\Co\^ + 2|Ci|2), 
M(00020) oc + 2K|2 + 2|A}ol' + 2\A\,f)i\Bl,f - |S{|')(|CoP - \Cif), 
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M(02000) cx ^(lA^oP - + 2\AU^ - \A\,\^){\bI\^ - \B\\^){n\^ + 2\C,\% 

M(02020) oc ^(I^JoP - + 2|^lol' - l^nl')(2|5o'l' + \B\?){\Co\^ - \Ci\% 

M(02021) cx ^(I^SoP- Kl' + 2|^}ol'- Kl')MSi'So*)(|f^op- |Ci|^), 
M(02022) cx §(|^Jol' - + 2|^lol' - \A\,\^)\B\\WCo\^ - \C,\% 

M(20000) cx ~{\Al,f - - \AU' + 2|^li|2)(|Bi|2 + 2\Blf){\Cof + 2\C,\% 

M(20020) cx -|(|^ioP - - l^loP + 2\A\,\^ml\^ - |i?iT)(|Cop - \C^\% 

M(21121) oc + Ai^Ait)7m(S|Bi*)(|Cop - \Ci\% 

M(22000) cx -|(2|AioP + - 2|^loP - 2|^hP)(|i?oT - \Bl\')i\Co\' + 2\C^\% 

M(22020) cx -^{2\Alof + - 2\AU' - 2\Al,f){2\B^f + \Blf){\Co\' - \Ci\% 

M(22021) cx - A(2|Aio|2 + - 2|yliol' " 2\Al\^)Re{BlBl*){\Co\^ - \C,\^), 

M(22022) cx -^{2\Alof + - 2|A}oP - 2\A\,f)\Blf{\Co\' - \Ci\% 

M(22100) cx - Ai?e«4* " Ahyll5)(|i?oT - \BI\'){\Co\' + 2\C^\% 

M(22120) cx -A_Re(Al,Al; - A\,A\*){2\Blf + |Sip)(|Cop - \C,\% 
1 8 

M(22121) oc -—Re{Al,Al^ - Al,A\l)Re{BlBl*){\Co\' - [C^f), 
1 R 

M(22122) oc -—Re{Al,Al^ - AI,AI*,)\BI\\\Co\' - \C,\% 
M(22200) oc -lK|2(|i5i|2 _ |i?i|2)(|Co|2 + 2|Ci|2), 

M(22220) oc - A|Aij2(2|sip + \Blf){\Cof - \C,\% 
1 R 

M(22221) oc - — K|2i?e(i?iSo'*)(|GoP - \Ci\'), 

1 Q 

M(22222) oc -^|Ajip|Siip(|C7op - 



Appendix C: The nonzero moments for Jx^^ = 1^^ 



M(OOOOO) oc 8(|^ii|^ + |A|or + |Aii|^)|B||^(|Co|^ + 2|Ci|^), 
M(00020) oc -^(KP + l^iol' + \A\i\')\Bl\\\Co\' - \C,\% 
M(02000) oc ^(Kp - 2|^iol' + \Al,\^)\Bl\\\Co\' + 2|C7ip), 



M(02020) oc - 2|^lol' + \A\,f)\Bl\\\Co\' - \C,\% 

M(02022) oc ^(KP - 2|^iol' + K P)|i?iT(|Cop - \C,\% 

M(20000) oc ^(Kp + \AU' - 2\A\,f)\Blf{\Cof + 2\C^f), 

M(20020) oc + l^lol' - 2\Al,\')\Bl\\\Co\' - \C^f), 

M(22000) oc ^{\Ah,f - 2\AU' - 2\A\,f)\Bl\\\Cof + 2\C,\% 

M(22020) oc - 2|AloP - 2\A\,\')\BI\\\Co\' - \C^\% 

M(22022) oc ^(KP - 2|^loP - 2\A\,f)\Bl\'{\Cof - \C,\% 

M(22100) oc -^ReiAi,A\*)\Bl\\\Co\^ + 2\Ci\^), 

M(22120) oc ^ReiA\,A\^)\Bl\\\Cof - \C,f), 
1 8 

M(22122) oc -—Re{Al,A\:^)\Bl\\\Co\' - \Ci\'), 
M(22200) oc ^^\Al,f\Blf{\Cof + 2\Cif), 
M(22220) oc ^\Al,\^\Bl\\\Co\' - \C^\% 
M(22222) oc -^\Al,f\Bl\\\Cof - \Cr\'). 

Appendix D: The nonzero moments for Jx^*" = 2++ 

M(OOOOO) oc 2{\Alof + 2\Al^f + 2\Alof + 2|^?iP + 2|^?2p)(|5oP + '2\Bff)i\Cof + 2\Cif), 
M(00020) oc + 2\Al,\^ + 2\AW + 2\Al\^ + 2\AI^\^){\B'o\' - l^iY)(|Co|' - \CA% 

M(02000) oc ^d^gol' + Kl' + 2|A?ol' + l^nl' - 2\Al,f)i\Bif + \Blf){\Cof + 2\C^\% 
M(02020) oc ^{\Al,\' + \Al,\' + 2\AU' + \Al,\' - 2\AI,\'){2\B',\' - \Bj\'){\Co\' - \C,\% 

M(02021) oc ^i\Alof + + 2|^?ol' + l^nP - 2\Al,f)ReiBlB^,*){\Cof - \Ci\% 

M(02022) oc ^{\Alo\' + l^^iP + 2\AU' + - 2\AI,\')\bI\\\Co\' - \C,\% 

M(04000) oc 4(3|^§ol' - + 6|A?o|' - MA'n\' + {Al^fMBlf - 4\Bff){\Cof + 2\Cr\% 

M(04020) oc 3^(3|^^ol' - 4|^^iP + 6|^?ol' - 4|^?iP + |^?2p)(3|5o'l' + 2\Bj\')i\Co\' - \C,\% 



M(04021) oc ^i3\Al,f - 4\AU' + 6|A?ol' " 4|^?i|' + | A?2l')^e(i?2i?2*)(|^^|2 _ |^^|2) 
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M(04022) 
M(20000) 
M(20020) 
M(21121) 
M(22000) 
M(22020) 
M(22021) 
M(22022) 
M(22100) 
M(22120) 
M(22121) 
M(22122) 
M(22200) 
M(22220) 
M(22221) 
M(22222) 
M(23121) 
M(23221) 
M(24000) 
M(24020) 
M(24021) 
M(24022) 
M(24100) 



cx -[3Im{Al,Al^ + Ai.All) + V6ImiAl,All)]ImiBM*)i\Co? - \C,\% 



oc -i-{2\Alo? - \Al,f - 2\Alo? + 2\Al,f + 2\Al,f){\Bl? + \B!f)i\Co? + 2\C,?), 



oc — - 



2 

35 
2 

175 

2^/3 

Ttb 

6 



oc --^(2|^2^|2 



Btmco\'-\c^n 



i2\A 



2 |2 
00 1 



\Al,\'-2\AU' + 2\Al,\' + 2\Al,mBi\' 

2\Aj,\' + 2\Al,\' + 2\Al,\')ReiB!Bl*){\Co\' - \C^\% 



2 |2 
Oil 



2 i2 
Oil 



2\AU' + 2\Ai,\' + 2|A^2n|Bi^|^(|Co|^ - \Cin 



oc - — (2|^2^|2 

oc -^[V6Re{AlAl^ - AI,A%) + 6iie(^?24D](|i?oT + |5iT)(|C^o|' + 2|Ci|2), 
oc -^[V3Re{Al,Al; - Aj^Aj*) + 3V2i2e(A?2^?D](2|s2p - l^f P)(|Cop - 
oc -l-[Re{Al,All - Al.Al*) + V6i?e(A?2A?t)]i?e(B2s2*)(|C7op - \C^\% 



oc 



oc 



oc 



3^2 



175 

2 

35 
2 

175 

6 



[V6Re{Al,Al; - Al.Al*) + 6Re{Al,All)]\Bf\'{\Co\' - \C,\% 

[3K|2 + 2V6ReiAl,Afo)]i\Bi\'' + \Bf\'')i\Co? + 2|Ci|2), 



[31^2^2 + 2V6i?e(^?2^?o)](2|So'|' - \B!?){\Cof - \Ci\% 



oc - — [^/3K|2 + 2V2Re{Al,Al*,)]Re{B!Bi*mCo\' - \Ci\% 
oc -^ml\^ + 2V6Re{Al,Al*)]\Blf{\Co? - \C^\% 
oc r^[2ImiAl,Al* + A^qA?*) + V6ImiAl,All)]ImiBlBi*){\Co? - \C,\% 



oc 



12^/5 . 



oc -^{6\Al,\^ + i\Al,\' - elA^op - 8\Al,\'' - \A\^f){2>\Bl\^ - 4|i?f |2)(|Co|^ + 2|Ci|^ 



oc 



oc 



oc 



oc 



175 
2 

3r5 
4 

1575 
2^/l0 

' 525 
4^/15 

" 1575 



Im{A\^A%)Im{BiBi*){\C^\' - \C^\% 



(6|^^or + 4i^^ir - 6|Afor - si^r - \A{^rmBi\' + 2|Si^n(|(7oi^ - \c^\ 



315 
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M(24120) oc -^-^[me{Al,All - Al^A^) + VQRe{Al^Al\mBl\'' + 2|Bf p)(|C7op - \C,\^), 

M(24121) oc -^[QRe{Al,All - AI.AII) - VQRe{Al^All)]Re{BlBl*){\Co\^ - \C,\% 

M(24122) oc -±Jy^Re{Al,All - AI^A^) - Re{Al^AlmBl\WCo\^ - |Cip), 

M(24200) oc -^[VelA^ip - me{A\^AlimBl\^ - 4|s2|2)(|Cop + 2\CA% 

M(24220) oc -^[Vq\AI,\'' - 3i?e(A?2^?S)](3|i?oT + 'i\Bl?){\C,\'' - \C,\% 

M(24221) oc A[_V6|A2^|2 + me{Al^All)]Re{BlBl*){\C^\^ - \C,\% 

M(24222) oc -^^[21^^!^ - V^Re{Al^A^)]\Bl\\\C,\^ - \C,\^). 
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